Growth factors and extracellular signal-regulated kinase in vascular smooth muscle cells of normotensive and spontaneously hypertensive rats.
Transforming growth factor-beta1 (TGF-beta1) stimulates vascular smooth muscle cell growth in spontaneously hypertensive rats (SHR), but inhibits cell growth in normotensive Wistar- Kyoto (WKY) rats. The present study was undertaken to test the hypothesis that TGF-beta1 might differentially modulate the activities of mitogen-activated protein (MAP) kinase family members (ERK, JNK and p38) in vascular smooth muscle cells of SHR and WKY rats. MAP kinase activity was measured from cultured vascular smooth muscle cells in response to TGF-1 by specific substrate phosphorylation of myelin basic protein, GST-c-Jun and GST-ATF2. Exposure of cultured vascular smooth muscle cells from SHR or WKY rats to TGF-beta1 resulted in a marked increase in the activity of ERK, but not of JNK or p38. The increase of ERK activity stimulated by TGF-beta1 appeared similar in time course and extent in both WKY and SHR cells, with increased activity peaking at 15 min of incubation. Epidermal growth factor (EGF) also stimulated the activity of ERK, in both WKY and SHR cells, but nor of JNK or p38, with stimulation of ERK activity by EGF occurring more rapidly in SHR cells than in those from WKY rats. Co-incubation of SHR cells with TGF-beta1 and EGF showed additive effect on ERK activity. The results provide the first evidence that TGF-beta1 activates ERK in vascular smooth muscle cells of both normotensive and hypertensive rats. The matching response of ERK activation to TGF-1 in SHR cells suggests that the MAP kinase-signaling pathway remains largely unchanged in the regulation of vascular smooth muscle growth by TGF-1 in spontaneously hypertensive rats.